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Despite the creative limitations of this design and a very slow response time on some of the actions, rural Indian users were able to use it in a one-month trial to record a variety of story content with minimal training. One hundred and thirty-seven stories were recorded by 79 people, using 10 phones, on topics ranging from agriculture and health to education, self-help groups, and entertainment. The average number of images used was 4.5, with a mean voice-over length of 66 seconds. A typical story is shown in Figure  1 , with the local Kannada language voice-over translated and transcribed below the picture to which it relates. A young boy describes the challenges of rearing cows in a short agricultural story lasting 1 minute 50 seconds; this plays back full-screen like a PowerPoint slideshow with spoken narration. A range of creative effects were demonstrated across the corpus, including the use of song during activities, the unfoldIt is widely assumed that the Internet is a global information resource. This is not true. For many people in the poorest parts of the world, the Internet is both technically and psychologically inaccessible through lack of infrastructure, money, and the requisite forms of textual and computer literacy. The StoryBank project has been tackling some of these issues by using the fast-growing infrastructure of mobile telephony to support an alternative form of information sharing in pictures and sound.
Situated in the Indian village of Budikote and inspired by developments in audiophotography and mobile imaging [1, 2], we have been exploring the possibility of semiliterate communities using the camera phone as a new kind of pen and paper for creating and sharing audio-visual stories. The system design has been described in a recent conference paper [3], and we are currently preparing a full write-up of the trial results. Here we want to promote the simple story format arrived at in the research, and point to some of the interaction design challenges of supporting it in this context.
The mobile is undoubtedly a transformative technology for development work. Networking and power-management innovations and largescale investment mean that even very remote rural locations are getting connected. But a word of caution: One cannot necessarily deploy inbuilt phone interfaces and applications for populations that do not have our exposure to computing or the levels of textual literacy we assume.
Hence, three non-textual applications were written for the Nokia N80 camera phone: StoryCreator, StoryPlayer, and StorySender. This was a considerable challenge, since all existing ing of procedures, the sequencing of landmarks in route directions, the illustration of different products, benefits or problems with individual images, and the demonstration of yoga positions.
In some ways, this format can be seen as a simpler (non-textual) form of multimedia message than those currently in the marketplace or proposed as future extensions [4] . However, we prefer to see the audio-photo narrative as kind of stand-alone digital story [5], capable of interpretation by a wider audience than an MMS and providing a different structure and aesthetic than a mobile video clip. This is because it builds on a more accessible practice of talking and pointing to things and can be shared more widely and cheaply by uploading to a community repository (or "StoryBank"). Hence, in the project we avoided the cost and bandwidth limitations of MMS by supporting Bluetooth P2P sharing between phones and Bluetooth/cable connectivity to a digital library repository in the village ICT Centre.
Stories could be played through a direct manipulation interface to a changing story collage presented on a touch screen display [3] . This was a second design challenge because stories had to be accessible without recourse to the usual text annotation and search facilities found in other multimedia repositories such as YouTube. So we made use of a combination of other techniques, including ambient recommendations, unique story numbers, and filtering by topic and phone icons. In ambient mode, the display presented about 10 initial index photographs corresponding to 10 stories, any one of which could be played full screen with a touch. These photos grew and shrank in size while drifting around the screen and were systematically replaced by others from the total set. When playing full screen, each story displayed a unique number that could be memorized or noted for direct re-entry later on via an onscreen keyboard. The collage itself could also be filtered by pressing combinations of phone and topic icons down each side of the screen. Phone icons referred to one of 10 phones on which stories were recorded, while topic icons referred to one of nine topics by which stories were classified at the end of the creation process. These were developed collaboratively with villagers and reflected their "best guess" as to what infor- mation would be most useful to share on the system. Topics include student, entertainment, farming, health, legal, news, Panchayat (local council), self-help groups, and education.
The potential value of audio-photo narratives for information sharing in this context is suggested by an analysis of trial story content and preference. Stories were recorded across the full range of designated topics, confirming the initial categorization. No one category of story • Figure 3 . Cameraphone interface to story-creation application
While the first two types of story are related to economic "development" issues, the third is not, relating more to a form of personal and cultural expression. Such content included mythical tales, moral stories, festival recordings, advice to children and the community, and the occasional song such as that translated in Figure 2 . This was recorded by a teacher in a children's dance practice session. In many ways the content of these stories was similar to that of news items on a community radio station run in Budikote village called Namma Dwanhi ("Our Voices"). In contrast to the Internet, Namma Dwanhi is a popular and effective way of sharing information in the area [6] . However, in contrast to radio broadcasts, the audio-photo narratives of the StoryBank system are shorter, illustrated, and easier to create by a broader section of the community, including children. They are also accessible at any time from the community display and open to new forms of mobile circulation and distribution between people and places.
From a development perspective we have begun to see this medium as an extension and complement to community radio, rather than as a new form of Internet access as we expected. A future challenge is to bring these two perspectives together by reintroducing wide area or even global communications into our architecture and considering how spoken narrative content can transfer outside the language speaking area in which it was developed. We believe this will involve the kind of mobile and situated device ecology used in StoryBank, with new connections to paper-based information such as booklets, magazines, and posters. The mobile phone is critical to this ecology because it forms the bridge between large distributed information repositories and local people, places, and things. It can also serve as a new kind of multimedia pen and paper as we have shown.
Because of price sensitivity and the community orientation of life in developing communities, phones and other technologies will continue to be shared resources rather than personal ones for some time to come. So another challenge for Western designers is to shift from a user-centered design approach to what we have called a "community-centered design" approach, involving different elements of a community in the design of was significantly favored over others because people tended to watch stories related to their own interest or profession, leading to a spread of preferences. However, a small number of functionally similar forms of story dominated the corpus, indicating particular value to the community. These included advertisements for local produce and handicrafts, farming and business problems or processes (such as that shown in Figure 1 ), and community news or advice.
shared technology for community benefit. Looking over the shoulders of the crowd of villagers using the StoryBank repository for the first time, we began to see the great potential of this approach for the rural Indian context in which we were located. In a culture founded on extended family and community living, this very public interface, with its noise and color, seemed to be an altogether more fitting form of Internet than we usually think of in the West, and a perhaps a lesson in how far we still have to go in making it more accessible and culturally appropriate in other parts of the world.
